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ABSTRACT

A bi-monthly census of salinities and bird numbers was
taken to determine if there was a correlation between the bird
use and salinity of salt evaporation pcnds near East Palo Alto.
The study was conducted on four salt evaporation ponds in San
Mateo County, from June 1978 through June 1379. Salinity read-
ings were taken from each pond, and the total number of birds
per gond was counted, The salinities ranged from a low of :
50 S9/00 (parts/1000) in Pond I to a high of 270 $0/00 in Pond
IV. Thirty-six species were identified and a tota] of 49,857
birds were counted. Shorebirds, waterfowl, and gulls were the
most common species using the salt ponds,

The surface-feeding ducks and the phalaropes exhibited a
preference for Pond I which had the lowest average salinity
reading of the four ponds studies. The shorebirds, diving
ducks, and gulls all showed a high degree of salinity tolerance
and were found on all ponds. The shorebirds made the heaviest
use of ponds which were sufficiently shallow for wading regard-
less of salinities, thus showing a possible food foraging
preference.

INTRODUCTION

san Francisco Bay is unique because of 1ts diversified habitat ful-
£1114ng the varying requirements for many species of birds, The Bay
consists of deep open water with shallow sloughs and ponds all of which
support a vast array of aquatic organisms upon which many of the bird

species prey.

The objective of this study is to detarmine 1 a divert relationship
axists between the number of birds using a pond and the salinity of that
pond. In addition, the ponds were avaluated for their uss a8 oakdteg,
resting, and feeding habitat.




LOCALE OF STUD{

Four sa’t evaporation ponds bordering both sides of ravenswood Slough
and San Francisco Bay, in San Mateo County, were selected for the study
area (Figure 1). These ponds were chosen for their proximity to one another,
their accessibility and the difference of salinity in each pond. The
ponds are consecutively numbered one through four, and their surface areas
were as follows: Pond I, 470.7 acres; Pond II, 138.7 acres; Pond I11,
289.16 acres; Pond IV, 301.9 acres.

ONE MILE

Figure 1




The evaporation ponds are used in the initial step for the production
of salt. Salt water is pumped from the Bay into Pond I and sequentially
through Ponds I1, III, and IV. These ponds are concentration ponds where
the water is evaporated to saturation with respect to sodium chloride (NaCl),
and the less soluble salts are precipitated out. Since the salt water is
allowed to sit in each pond until saturation, its salt concentration be¢gins
to increase. Therefore, Pond I has the lowest average salinity reading and
Pond IV has the highest average saiinity reading.

Unfortunately, access to Pond IV was impossible during the winter season
due to excessive rain and wind, requiring its elimination from the study
after four months of observation. This pond was also used by a duck club
during the hunting season and resulted in very few birds observed using this
pond.

METHODS AND MATERIALS

The number of birds by species occupying each pond was estimated twice

monthly. This estimation was accomplished by observing the various groups
of birds through a 20x spotting scope and 7 x 35mm binoculars. When bird

numbers were low ar individual count was obtained. However, when great rafts
of birds appeared on the ponds only an estimation of the bird numbers could
be made. To prevent duplicctions in the counting, the ponds were counted

by sections from various observation points.

Salinity readings were recorded with each bird count. Since the
saiinities of the ponds were over 50 $0/00 (parts/1000), a serial dilution
was performed in order to obtain a reading from the salinometer. The serial
dilution consisted of a 5 ml. sample of pond water to which 45 ml, of
distilled water was added. Once the pond water was diluted a reading was
taken with the salinometer. This reading was then multiplied by ten to
obtain the true concentration.




RESULTS
Results of Salinity

Studies show an inverse relationship between salinity and the numver of
animal species. As the salt content increases, the number of animal species
decreases through a natural selection for the types of animals that can
withstand the high salinity of the water.

The data collected on salinity showed that Pond I had the lowest
average salinity of 75 S°/00 with a Tow of 50 5°/00 and a high of 120 S°/00.
Pond II had an average salinity of 96 So/00 with a Tow of 60 so/00 and a
high of 150 5°/00. Pond III had the highest averagesalinity of 136 *°/00
with a Tow of 100 5°/00 ~nd a high of 172 5°/00 (Table I).

TABLE 1

Salinity Results

Hean so Max. & ggn. Annual Range
Annual Salinity °~/00 Salinity °7/00 of Salinity

75 50 - 120 70
96 60 - 150 90
136 100 - 172 72

Results of Bird Counts

Thirty-six species including water oriented birds, raptors and a few
terrestrial types were observed utilizing the ponds during the one year
census period (Appendix I, Figures 2 - 4).

Surface Feeding Ducks

Surface feeding ducks and all unidentified ducks were classified in




one group since the majority of the population sampled were in this category.
Five species were positively identified; Pintail, Greenwing Teal, Mallard,
Gadwall and Northern Shoveler. The Northern Shoveler made up 42% of the
surface-feeders followed by unidentified ducks 36%, Pintail 18% and Mallard
at 3%. It was evident that surface-feeding ducks preferred Tow salinity
conditions as 92% of the sightings were on Pond 1 which had the lowest
average salinity (75 $0/00). These ducks were observed on the ponds from
September through April with the greatest population counted in September.

Diving Ducks

Five species of diving ducks were recorded during the year. Eighty-
seven percent were the Greater and Lesser scaup, followed by the Ruddy Duck
5%, Common Goldeneye 4%, Bufflehead 2% and Barrow's Goldeneye 2%. The
diving ducks showed a higher degree of tolerance to salinity than the
surface-feeding ducks, and 45% of the birds observed were on Pond II
which had the second highest average salinity (96 50/00). Pond I had 30%
and Pond 117 25% of the diving ducks sighted. This group of birds was
observed using the ponds later in the year than the surface-feeding ducks
and were present from December through April. The greatest population
occurred in April when 1,442 birds were cighted.

Gulls

Gulls used the ponds year around, but were difficult to identify by
species due to poor viewing conditions and the tendency of the birds to
congregate in great masses. Most birds sighted were at such a distance
positive identification was impossible. Three species of gulls were _
jdentified with the remainder listed as unidentified. Unidentified gulls
made up 96% of all sightings followed by Bonaparte's Gull 3% and California
Gull 1%; also one Herring Gull was sighted, It is evident that the majority
of the gulls (76%) preferred Pond IIT with the highest average salinity
(136 $0,00). The gu11s appearaed to have a greater tolerance to salinity;
however, they may have preferred Pond I1I due to fts proximity to a public
dumping site since the pond was used strictly for resting.




Terns

Terns made greatest use of the ponds from June through August and
were first sighted in March. Due to the great distances from which
observations were made, it was difficult to identify the birds by species.
Three species of terns observed were Forster's Terns 36%, Commen Terns 5%,
and Caspian Terns 10%. Unidentified terns made up 49% of the total sightings.

In observing these birds it appeared they were nesting on an island in
the west side of Pond I. Unfortunately, access to the island was not possible
for positive identification of nests. This nesting activity was the most
Jikely reason that 90% of terns were observed on Pond I and only 10% on
Pond II. No conclusion can be made in the relationship of the tern sightings
and the salinity of Pond I since no other ponds have adequate nesting sites.

Shbrebirds

The nine species of shorebirds sighted tended to congregate on the ponds
with the lowest water depth. Salinity seemed to be of 1ittle or no concern.
Shorebirds could be found using the ponds year around.

Unidentified sandpipers made up 60% of all sightings followed by
Dowitchers at 11%, Willet 9%, and Black-Necked Stilts at 8%. Other species
sighted were American Avocets, Marbled Godwits, Long-Billed Curlews, Killdeer
and unidentified plovers.

The smallest concentrations of shorebirds occurred during the month
of June with the greatest concentration observed in the month of December.
Pond III had the highest concentration with 61% followed by Pond I with 20%
and Pond II with 19%. Pond III had the highest concentration of birds as
this particu]dr pond was shallow enough for wading most of the year while
Ponds I and II had higher water levels, Pond III also has an uneven :
bottom and during low water levels many small islands can be seen.

Phalaropes

The phalaropes consisted mainly of Northern Phalaropes and a few
Wilson's Phalaropes. They are considered separately from the other shorebirds
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since they are capable of swimming. Unidentified phalaropes made up the
majority of birds with 80% followed by Northern PLa]aropes with 20% of

all sightings. Eighteen Wilson's Pharalopes were sighted during the one
year census period. These birds were feeding primarily on brine shrimp
(Artemia salina) and tended to concentrate on the ponds with heavy shrimp
populations such as that found in Ponds I and II, tnus correlating the
greatest concentration of brine shrimp with the high density of pharalopes.
The distribution of the sample observed was 68% of the sightings on Pond I,
23% on Pond II ar 9% on Pond I1I. It is evident that the pharalopes
preferred less saline conditions; however, this may also be due to the
abundance of food in the ponds.

Phalaropes were observed on the ponds from May through October and were
most abundant during the month of August. They first appeared in May and

none were sighted during the month of June.

Non-Water Oriented Birds

Swallows and raptors made sporadic appearances within the study area.

The swallows, which were unidentified as to species, were observed flying
swiftly along the banks of the salt ponds and did not use the ponds directly.

The raptors sighted consisted of one Red-Tailed Hawk and two Turkey
Vultures. The Red-Tailed Hawk was observed flying low along the bank of
vond 111 in search of small rodents. The Turkey Vultures were sighted
standing on a small island in Pond 111 when the pond was at a very shallow
depth, and no feeding of carrion was observed,

Average Birds Per Acre

It was found that Pond III with its high salinity, low water level
and uneven bottom had the greatest density of 88,2 birds/acre. Ponds I and
11 with their generally high water levels had 38,7 birds/acre and 51
birds/acre (Table II). It should be noted that this only shows which pond
had the greatest density of birds and not the greatest diversity of birds,




TABLE II

Average Birds Per Acre

Surface Area No. of
Pond No. in Acres Birds No. Birds/Acre

Pond I 470.7 18,210 38.7
Pond II 138.7 7,082 51.0
Pond III 289.6 25,557 88.2

CONCLUSION

A direct correlation exists between bird numbers and salinity with the
number of birds per acre increasing as the salinity of the ponds increased.
This relationship reflects the high density of resting gulls in Pond III
and not the largest number of bird species.

An inverse correlation exists between the number of bird species and
salinity. Pond I has the greatest variety of birds and Pond II1 has the
least number of different species using the pond.

The diving ducks and gulls which exhibited a marked preference for Ponds
11 and 11! use these ponds extensively for resting. The shorebirds made the
heaviest use of Pond III whicnh was sufficiently shallow for wading. The
surface-feeding ducks used Pond 1 strictly for resting while the terns
utilized the islands in the pond as a nesting habitat. During the summer
months pharalopes fed on the large population of brine shrimp in Pond I.

The salt ponds serve as a valuable habitat for many species of migratory
birds that frequent the San Francisco Bay area. These birds use the ponds
extensively as a resting, nesting, and feeding habitat. As a result, the
salt ponds aloug with the marshes and tidal flats are all important for the
continued existence of wildlife in the San Francisco Bay.




RECOMMENDATIONS

This study was to determine a correlation between the bird use of
salt ponds and the salinity of the ponds. Only the bird counts and salinity
readings were considered. It {is apparent that other variables, such as
pond depth, is associated with the selection of a particular pond by the
birds. The observations made in the bird numbers/salinity study point
out the need to broaden the scope for future studies of this kind.

The following recommendations are made:

Effort should be made to determine pond depth for each census day.
Effort should be made tor quantifying and identifying the aquatic
organisms of the ponds.

Specific stations should be located to provide consistency in
sampling of salinity, food, water level and the counting of birds.
Easy access throughout the entire census period should be assured.

A control should be included for direct comparison such as a tidal
marsh area.
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APPENLIX - 1

Total Number of Birds by Pond, South San Francisco Bay

Date: 6-24-78

Salinity Readings by Pond: 1

Scientific names

Recurvirostra americana
Himantopus mexicanus
Ardea herodias

Fulica americana
Limnodromus SPp.

Anatidae
Anas acuta
K. carolinensis

A. platyrhynchos
A. strepera

Spatula clypeata

affinis or marila

e s

Bucephala albeola
B. clangula

B. jslandica
Oxyura jamaicensis
LeucophoyX thula
Podicipedidae

Podiceps caspicus
echmophorus occidentalis

Larus spp.
Larus arcentatus
L. californicus

T. philadelphia
Totanus melano)eucus

Buteo jamaicens1s
Charadrius vociferus
Numenius americanus

Timosa fedoa
Charadrius alexandrinus

Charadrius spp.
Phalaropodidae

%ggjpgg lobatus
te?anogus tricolor

Erolia spp.

Erolia minutilla

Sterninae

Sterna forsteri

5. hirundo
Hydroprogne caspia

Numznius phacopus
Catoptrophorus scmipalmatus
Wirundinidae

Cathartes aura

Totals

Time:

0800 Weather: clear, sunny, slightly windy

101 s°/00 3 _169 s%/00

Pond Number
1

82 s°/00 2

Common names

American avocet
black-necked stilt
blue heron

coot

dowitcher

ducks (unidentified)
pintail

greenwing teal
mallard

gadwall

stioveler

scaup, greater and lesser
bufflehead

common goldeneye

Barrow's goldeneye

ruddy

snowy ec-et

grebe (unidentified)
eared grebe

western grebe

gull (unidentified)
herring gull
California gull
Bonaparte's gull
greater yellowlegs

red-tailed hawk
killdeer
long-billed curlew
marbled godwit
snowy plover

plover (unidentified)
phalarope (unidentified)
northern pharalope
Wilson's pharalope
sandpiper (unidentified)

Jeast sandpiper
tern (unidentified)
Forster's tern
common tern
Caspian tern

whimbre]

willet

swallow (unidentified)
turkey vulture
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APPENDIX - 1
Total Number of Birds by Pond, South San Francisco Bay

Date: 7/-8-1978 Time: 1030 Weather: clear, sunny

Salinity Readings by Pond: 1 _101 S°/00 2 1355%00 3 159 s°/00

Pond Number
2 3 Totals

Recurvirostra americana American avocet 18 18

Himantopus mexicanus black-necked stilt 9 3 4 16
Ardea herodias blue heron

Fulica americana coot
Limnodromus spp. dowitcher 5

Anatidae ducks (unidentified)

Anas acuta , pintail

A. carolinensis greenwing teal

A. platyrhynchos mallard

B. strepera gadwall

Spatula clypeata shoveler

K. affinis .r marila scaup, greater and lesser
Bucephala albeola bufflehead

B. clangula common goldeneye

B. islandica Barrow's goldeneye

Oxyura jamaicensis ruddy

Leucophoyx thula ) snowy egret
Podicipedidae grebe (unidentified)
Podiceps caspicus eared grebe
echmophorus occidentalis western grebe

Larus sSpp. gull (unidentified)
Larus argentatus herring guli

L. californicus California gull

L. phiTadelphia Bonaparie's gull
Totanus melanojeucus greater yellowlegs

Buteo jamaicensis red-tailed hawk
Charadrius vociferus killdeer

Numenius americanus Tong-billed curlew
[imosa fedoa marbled godwit

Tharadrius alexandrinus snowy plover

Cheradrius Spp. plover (unidentified)
Phataropodidae phalarope (unidentified)
Lobires lobatus northern pharalope

§te?anogus tricolor Wilson's pharalope

rolia spp. sandpiper (unidentified)

Erolia minutilla least sandpiper
Sterninae tern (unidentified)

Sterna forsteri Forster's tern
§. hirundo common tern
Hydroprogne caspia Caspian tern

Numenius phaeopus whimbvel

Taloptrophorus semipalmatus willet
ﬁirunﬂin%dae Swallow (unidentified)

Cathartes aura turkey vulture

Scientific names Common _names 1

Totals } : §




APPENDIX - I
Total Number of Birds by Pond, South San Francisco Bay
7-22-1978

Time: _1030

105 /00 2

Date: Weather: sunny, no wind

122 %00 3 155 $°/00
Pond Number

Salinity Readings by Pond. 1

Scientific names

Recurvirostra americana

Himantopus mexicanus
Ardea herodias
Fulica americana
Limnodromus spp.

Pnatidae

Anas acuta

A. carolinensis

A. platyrhynchos

B. strepera

Spatula clypeata

A affinis or marila
Bucephala a’beola

B. clangula

B. isTandica
Oxyura jamaicensis
Leucophoyx thula
Podicipedidae

Podiceps caspicus
echmophorus occidentalis

Larus spp.
[arus .argentatus
L. californicus

1[. philadelphia
Totanus melanoleucus
Buteo jamaicensis
Charadrius vociferus
Numenius americanus

mosa

edoa
Charadrius alexandrinus

Charadrius spp.

PhaTaropodidae
obipes lobatus

teqanopus tricolor

M

AR AL

rolia Spp-
Erolia minutilla
Sterninae

Sterna forsteri

§. hirundo
Eydrogrogne caspia

Nemanius theogus
Cazoptrophorus scmipalmatus
Hirundinidae

Cathartes aura
Totals

Common _names 1

2

3

Totals

American avocet 6

6

black-necked stilt 21

1

28

blue heron

coot

dowitcher 652

89

ducks (unidentified)

pintail

greenwing teal

mallard

gadwall

shoveler

scaup, greater and lesser

bufflehead

common goldeneye

Barrow's goldeneye

ruddy

snowy egret

grebe (unidentified)

eared grebe

western grebe

gull (unidentified)

herring gull

California gull

Bonaparte's gull

greater yellowlegs

red-tailed hawk

killdeer

Tong-billed curlew

marbled godwit

snowy plover

plover (unidentified)

phalarope (unidentified)
northern pharalope
Wilson's pharalope
sandpiper (unidentified)

1east sandpiper

tern (unidentified)

Forster's tern

common tern

Caspian tern

whimbrel
willet

Swallow (unidentified)

turkey vulture




APPENDIX - I
Total Number of Birds by Pond, South San Francisco Bay

pate: _8-6-1978 Time: 1015 Weather: clear, sunny, no wind

Salinity Readings by Pond: 1 _ 120 s°/00 2 132s°00 3 151 5°/00

Scientific names Common_names Pond Number

Recurvirostra americana American avocet
Himantopus mexicanus black-necked stilt
Ardea herodias biue heron

Fulica anericana coot

Limnodromus spp. dowitcher

Anatidae ducks (unidentified)
Anas acuta pintail
A. carolinensis greenwing teal

A. platyrhynchos mallard
K. strepera gadwall

Spatula clypeata shoveler
A. aff

A inis or marila scaup, greater and lesser
Bucephala albeola buffiehead

B. clangula common goldeneye

B. islandica Barrow's goldeneye

Oxyura jamaicensis ruddy
Leucophoyx thula snowy egret
Podicipedidae grebe (unidentified)

Podiceps caspicus eared grebe
Rechmophorus occidentalis western grebe

Larus spp. gull (unidentified)
Larus argentatus herring gull

L. californicus california gull

L. philadelphia Bonaparte's gull
Totanus melanoleucus greater yellowlegs
Buteo jamaicensis red-tailed hawk
Tharadrius vociferus killdeer

Numenius americanus Jong-billed curlew

[imosa fedoa marbled godwit
Charadrius alexandrinus snowy plover

Charadrius spp. plover (unidentified)
Phalaropodidae phalarope (unidentified)

Lobipes lobatus northern pharalope

teganopus tricolor Wilson's pharalope
Eroiia Spp. sandpiper (unidentified)
Erolia minutilla least sandpiper
Sterninae tern (unidentified)
Sterna forsteri Forster's tern

. hirundo common tern
Hydroprogne caspia Caspian tern

Numenius phaeopus
Tatoptrophorus semipalmatus willet
R!runﬂingaae Swallow (unidentified)

Cathartes aura turkey vulture

Totals




APPENDIX - I

Total Number of Birds by Pond, South San Francisco Bay

Date: 8-18-1978

Salinity Readings by Pond:

Scientific names

Recurvirostra americana
Fimantopus mexicanus
Ardea herodias

Fulica americana
Limnodromus spp.

Anatidae

Anas acuta

A. carolinensis
A. platyrhynchos
A. strepera

Spatula clypeata
atfinis or marila

Bucephala albeola

B. clangula

B. islandica

Oxyura jamaicensis
Teucophoyx thula
Podicipedidae

Podiceps caspicus
echmophorus occidentalis

Larus spp.

Larus argentatus

T.. californicus

T. phiTadelphia
Yotanus melanoleucus

Buteo jamaicensis
Charadrius vociferus
Numenjus americanus

mosa fedoa
Charadrius alexandrinus

Charadrius spp.
Phalaropodidae
Lobipes lobatus
Steganopus tricolor
Eroiia spp.

Erolia minutilla
Sterninae

Sterna forsteri
§. hirundo

Eydroggggne caspia
fumenius phocopus

Totoptrophorus semipalmatus
rundinidoe

Cathartes aura

Totals

Time: 1400

1 55 s°%/00 2

Weather: sunny, slight wind
90 s°/00

3 169 $°/00

Common _names

American avocet
black-necked stilt
blue heron

coot -

dowitcher

ducks (unidentified)
pintail

greenwing teal
mallard

gadwall

shoveler

scaup, greater and lesser
buffiehead

common goldeneye

Barrow's goldeneye

ruddy

snowy egret

grebe (unidentified)
eared grebe

western grebe

gull {unidentified)
herring gull
California gull
Bonaparte's gull
greater yellowlegs

red-tailed hawk
killdeer
long-billed curlew
marbled godwit
snowy plover

plover (unidentified)
phalarope (unidentified)
northern pharalope
Wilson's pharalope
sandpiper (unidentif*ed)

least sandpiper
tern (unidentified)
Forster's tern
common tern
Caspian tern

whimbrel

willet

swallow (unidentified)
turkey vulture

Pond Number
1 2 3 Totals

7 — 5 18 A%




APPENDIX ~ 1

Total Number of Birds by Pond, South San Francisco Bay

Date: 8-31-1978

Salinity Readings by Pond:

Scientific names

Recurvirostra americana
Fimantopus mexicanus
Ardea herodias

Fulica americana
Limnodromus spp.

Anatidae

Anas acuta

K. carolinensis

A. Qiatxrhxnchos

K. strepera

Spatula clypeata

K. atfinis or marila
Bucephala albeola

B. clangula

B. FsTandica

Oxyura jamaicensis
Leucophoyx thula
Fodicggedidae
Podiceps caspicus
echmophorus occidentalis

%arus spp.

[arus argentatus

T. californicus

L. phiTadelphia

Yotanus melanoleucus

Buteo jamaicensis
Tharadrius vociferus
Numenius americanus

[{mosa fedoa
aradrius alexandrinus

Charadrius spp. *
PhaTaropodidae
Lobipes lobatus

Teganopus tricolor
Eroiia spp.

Erolia minutilla
Sterninae
Sterna forsteri
S. hirundo

ﬂydroggggne caspia

%%ﬁ:ii EEh::g ::m palmatus

rundinidae
Cathartes aura

Totals

Time:

1225 Weather: clear, no wind

62 5°/00 2 95 5°/00 3 172 5°/00

Pond Number

Common _names 1 2 3

American avocet

black-necked stilt LS

10

blue heron

coot
dowitcher

ducks (unidentified)

pintail

greenwing teal

mallard

gadwall

shoveler

scaup, greater and lesser

bufflehead

common goldeneye

Barrow's goldeneye

ruddy

snowy egret

grebe (unidentified)

eared grebe

western grebe

gull (unidentified) 3,276

3,276

herring gull

california gull

Bonaparte's gull

greater yellowlegs

red-tailed hawk

killdeer

Jong-billed curlew

marbled godwit

snowy plover

plover (unidentified)

phalarope (unidentified)

northern pharalope
Wilson's pharalope

sandpiper (unidentified)

least sandpiper

tern (unidentified)

Forster's tern

common tern

Caspian tern
whimbrel

willet

Swallow (unidentified)

turkey vulture




(.

APPENDIX - 1

Total Number of Birds by Pond, South San Francisco Bay

pate: 9-16-1978

Salinity Readings by Pond:

Scientific names

Recurvirostra americana
Himantopus mexicanus
Ardea herudias

Fulica americana
Limnodromus Spp.

Anatidae
Anas acuta

A. carolinensis

A. platyrhynchos

B. strepera

Spatula clypeata

A affinis or marila
Bucephala albeola

B. clangula

B. TsTandica

Oxyura jamaicensis
Leucophoyx thula
Podicipedidae

Podiceps caspicus
Aechmophorus occidentalis

- Larus spp.

Larus argentatus

. californicus

[. phiTadelphia

Totanus melanoleucus

Buteo jamaicensis

Charadrius vociferus
yociverus

Numenius americanus
Timosa

edoa
Charadrius alexandrinus

Charadrius spp.
Phalaropodidae
Lobipes lobatus

teganopus tricolor
Eroiia Spp.

Erolia minutilla

Sterninae

Sterna forsteri
. hirun

Eﬁdroggggne caspia

flumanivs phacopus
Cocoperophorus scmipalmatus

f{rundinidac
Cathartes aura

Totals

Time:

1

1300 Weather:

clear, no wind

60 $°/00 2 70 s°/00

3 150 5°/00

Common names 1

Pond Number
2

3

Totals

American avocet

black-necked stilt
blue heron

22

10 111

—143

coot

dowitcher 30

756 107 333

ducks (unidentified) 22

22

pintail 59

59

greerwing teal 2

2

mallard 81

81

gadwall

shoveler

scaup, greater and lesser

buffiehead

common goldeneye

Barrow's goldeneye

ruddy

snowy egret

grebe (unidentified)

eared grebe

western grebe

gull (unidentified)

878

herring gull

california gull

Bonaparte's gull

greater yellowiegs

red-tailed hawk

killdeer

long-billed curlew

marbled godwit

snowy plover

plover (unidentified)
phalarope (unidentified)

northern pharalope
Wilson's pharalope

sandpiper (unidentified)
least sandpiper

tern (unidentified)

Forster's tern

common tern

Caspian tern

whimbrel
willet

Swallow (unidentified)

turkay vulture




APPENDIX - I

Total Number of Birds by pond, South san Francisco Bay

Date: 9-30-1978

Salinity Readings by Pond: 1

Scientific_names

Recurvirostra americana
Himantopus mexjcanus
Avrdea herodias

Fulica americana
Limnodromus Spp-.

Anatidae

Anas a.uta

K. carolinensis
A. giatzrhxnchos

B. strepera

Spatula clypeata
—affinis or marila

Bucephala albeola
B. clangula
B. IsTandica

Qxyura jamaicensis
[eucophoyx thula
Podici e§1dae
Podiceps caspicus

echmophorus occidentalis

Larus Spp.

Larus argentatus

L. californicus

T. phiTadelphia

Yotanus melanoleucus

Buteo jamaicensis

Charadrius vociferus

Numenfus americanus
mosa

edoa
Charadrius alexandrinus

Charadrius spp-
alaropodidae

Lobipes lobatus
Steganopus tricolor
Eroi?a Spp.

Erolia minutilla

Sterninae
Sterna forsteri

Hydroprogne caspia

e ——

Numznius %haeogus
Cacopirophorus scmipalmatus
ﬁirundin?

—————

dae

Cathartes aura
Totals

Time:

1000 Weather:

clear, slight wind

70 $°/00 2 100 5°/00 3 _140 s%/00

Common _names Pond Number

American avocet
black-necked stilt

2
blue heron —=

coot

1
1400
— b4

10

19
80

dowitcher

ducks (unidentified) 836

pintail

greenwing teal 10

mallard 102
gadwall 10

shoveler 10

e

scaup, greater and lesser

bufflehead

common goldeneye

Barrow's goldeneye

ruddy

snowy egret

grebe (unidentified)

eared grebe

western grebe

gull (unidentified)

herring gull

california gull

Bonaparte's gull

greater yellowlegs

red-tailed hawk

killdeer

Jong-billed curiew

marbled godwit

snowy plover

plover (unidentified)

phalarope (unidentified)
northern pharalope
Wilson's pharalope

50

—125

sandpiper (unidentified) 1,050

1,050

Jeast sandpiper
tern (unidentified)

Forster's tern

common tern

Caspian tern

whimbrel

willet
Swallow (unidentified)

turkey vulture




Total Number of B

Date: 10-15-1978

salinity Readings by Pond:

Scientific names

Recurvirostra americana
Himantopus mexicanus
Ardea herodias

Fulica americana
Timnodromus spp.

Anatidae
Anas acuta
A. carolinensis

A. platyrhynchos
A. strepera

Spatula clypeata

k. affinis or marila
Bucephala albeola

B. clangula

B. slandica

Oxyura jamaicensis

Leucophoyx thula

Podicipedidae

Podiceps caspicus
echmophorus occidentalis

Larus Spp.

[arus argentatus

L. californicus

T. phiTadelphia
Totanus melanoleucus
Buteo jamaicensis
Charadrius vociferus
Numenius americanus
Timosa fedoa

Charadrius alexandrinus

Charadrius spp.
aropodidae

%ggiggg lobatus
anopus tricolor
Ero??a spp.

Erolia minutilla
Tterninae
Sterna forsteri

5. h
Eﬁdroggggne caspia

Numanius phacopus
Catoptrophorus scmipalmatus

{rundinidae

Cathartes aura
Totals

APPENDIX - I

Time: 1200

1 no reading 2

Weather:

no reading 3

irds by Pond, South San Francisco Bay

clear, slight wind

no reading

Common names

American avocet
black-necked stilt
blue heron

coot

dowitcher

ducks (unidentified)
pintail

greenwing teal
mallard

gadwall

shoveler

scaup, greater and lesser
bufflehead

common goldeneye

Barrow's goldeneye

ruddy

snowy egret

grebe (unidentified)
eared grebe

western grebe

gull {unidentified)
herring gull
california gull
Bonaparte's gull
greater yellowlegs

red-tailed hawk
killideer
Jong-billed curlew
marbled godwit
snowy plover

plover (unidentified)
phalarope (unidentified)
northern pharalope
Wilson's pharalope
sandpiper (unidentified)

least sandpiper
tern (unidentified)
Forster's tern
common tern
Caspian tern

whimbrel

willet

Swallow (unidentified)
turkey vulture

Pond Number

—_ o

—5  B60




APPENDIX - I
Total Number of Birds by Pond, South San Francisco Bay

( Nate: 10-28-1978 Time: 1215

Salinity Readings by Pond:

Scientific names

Recurvirostra americana
Himantopus mexicanus
Ardea herodias

Fulica americana
Timnodromus Spp.

Anatidae
Anas acuta

A. carolinensis

A. platyrhynchos
K. strepera

Spatula clypeata
A affinis or marila
Bucephala albeola

B. clangula
B. sTandica

Oxyura jamaicensis

Leucophoyx thula
Fod?csgeéTdae

Bodiceps caspicus
echmophorus occidentalis

Larus spp.

Larus argentatus

L. calffornicus

T. phiTadelphia
Totanus melanoleucus
Buteo jamaicensis
Charadrius vociferus

Numenfus americanus
[{mosa Tedoa

Tharadrius alexandrinus

Charadrius spp.
podidae

aro

Lobipes lobatus
Ste?anopus tricolor
Erolila

01ia Spp.

Erolia minutilla
Sterninae
Sterna forsteri

. hirundo
Hydroprogne caspia
Nymznius phocopus

Togoptropiorus scmipalmatus
“Fivundinidac

Cathartes aura

1 90 s°/00 2

Weather: clear, slight wind, duck
ﬁunfing has starced

150 s°/00 3 170 S°/00

- Barrow's goldeneye

Pond Number
Common names 2 3 Totals
American avocet 11
black-necked stilt 3 16 21
blue heron
coot
dowitcher

ducks (unidentified)
pintail

greenwing teal
mallard

gadwall

shoveler

scaup, greater and lesser
bufflehead

common goldeneye

2
10 _19
550

ruddy

snowy egret

grebe (unidentified)
eared grebe

western grebe

gull (unidentified)
herring gull
california gull
Bonaparte's gull
greater yellowlegs

red-tailed hawk
killdeer
Jong-billed curlew
marbled godwit
snowy plover

plover (unidentified)
phalarope (unidentified)
northern pharalope
Wilson's pharalope
sandpiper (unidentified)

least sandpiper
tern (unidentified)
Forster's tern
common tern
Caspian tern

whimbrel
willet

swallow (unidentified)

turkey vulture




APPENDIX - 1

Total Number of Birds by Pond, South San Francisco Bay
clear, windy,
Date: 11-10-1978 Time: 1000 Weather: dropped pond 4 from study

salinity Readings by Pond: 1 2 3

Scientific names Common_names Pond Ngmber

1

Recurvirostra americana Amerijcan avocet
Himantopus mex3 canus black-necked stilt
Ardea herodias blue heron

Fulica americana coot

Limnodromus spp. dowitcher

Anatidae ducks (unidentified)
Anas acuta pintail

A. carolinensis greenwing teal

A. platyrhynchos mallard

A. strepera gadwall

Spatula clypeata shoveler
R. affinis or marila scaup, greater and lesser
Bucephala albeola bufflehead
B. clangula common goldeneye
B. is andica Barrow's goldeneye
Oxyura jamaicensis ruddy

Leucophoyx thula snowy egret
Podicipedidae grebe (unidentified)
Podiceps caspicus eared grebe

echmophorus occidentalis western grebe

—

Larus Spp. gull (unidentified)
Larus argentatus herring gull

L. catifornicus California gull

L. philadelphia Bonaparte's gull
Totanus melanoleucus greater yellowlegs

Buteo jamaicensis red-tailed hawk

Charadrius vociferus: killdeer

Numenius americanus long-billed curlew

Timosa fedoa marbled godwit
aradrius alexandrinus snowy plover

Charadrius spp. plover (unidentified)
alaropodidae phalarope (unfdentified)
Lobipes lobatus northern pharalope

anopus tricolor Wilson's pharalope
Eroiia Spp. sandpiper (unidentified)

Erolia minutilla least sandpiper
Sterninae tern (unidentified)
sterna forsteri Forster's tern

. hirundo common tern
Hydroprogne caspia Caspian tern

Numanius %haeogus whimbrel
Cofopirophorus scmipalmatus willet
firundinidae Swallow (unidentified)

Cathartes aura turkey vuiture

Totals




APPENDIX - I

Total Number of Birds by Pond, South San Francisco Bay

Date: 11-23-1978

Salinity Readings by Pond:

Scientific _names

Recurvirostra americana
Himantopus mexicanus
Ardea herodias

Fulica americana
Limnodromus Spp.

Anatidae
Anas acuta

A. carolinensis
A. Qiatxrhxnchos

A. strepera

Spatula clypeata

K. affinis or marila
Bucephala albeola

B. clangula

B. islandica

Oxyura jamaicensis

Leucophoyx thula
Podicipedidae

Podiceps caspicus
Aechmophorus occidentalis
Larus spp.

Larus argentatus

L. californicus

L. philadelphia

Totanus melanoleucus
Buteo jamaicensis
Charadrius vociferus

Numenjus americanus
Limosa Te

oa
Charadrius alexandrinus

Charadrius spp-
Phalaropodidae

Lobipes lobatus
teganopus tricolor
rolia spp.

Erolia minutilla

Tterninae

Sterna forsteri

$. hirundo
Numenius phacopus

Cotoptrophorus scmipalmatus
rupdinidoe

Time:

1

1200
60 $°/00 2

120 s°/00

Weather: cold and fair, raip past

three da
3 120 §8/00

Common_nhames

American avocet
black-necked stilt
blue heron

coot

dowitcher

ducks (unidentified)
pintail

greenwing teal
mallard

gadwall

shoveler

scaup, greater and Jesser
bufflehead

common goldeneye

Barrow's goldeneye

ruddy

snowy egret

grebe (unidentified)
eared grebe

western grebe

gull (unidentified)
herring gull
california gull
Bonaparte's gull
greater yellowlegs

red-tailed hawk
killdeer
long-billed curlew
marbled godwit
snowy plover

plover (unidentified)
phalarope (unidentifi ed)
northern pharalope
Wilson's pharalope
sandpiper (unidentified)

Teast sandpiper
tern (unidentified)
Forster's tern
common tern
Caspian tern

whimbrel

willet

Swallow (unidentified)
turkey vulture

Pond Number
1 2

Totals

160
70

160

4

4
— 325
25




APPENDIX -~ I

Total Number of Birds by Pondg South San Francisco Bay

Date: 12-17-1978

Salinity Readings by Pond:

Scientific names

Recurvirostra americana
Himantopus mexicanus
Ardea herodias

Fulica americana
Limnodromus Spp.

Anatidae

Anas acuta

A. carolinensis

A. platyrhynchos

A. strepera

Spatula clypeata

KA. affinis or marila
Bucephala albeola

B. clangula

B. JsTandica

AL

Oxyura jamaicensis
Leucophoyx thula

odicipedidae
Podiceps caspicus
echmophorus occidentalis

Larus spp.

[arus argentatus

L. californicus

L. adelphia
Totanus melanoleucus

Buteo jamaicensis
Charadrius vociferus
Numenius americanus

mosa fedoa
aradrius alexandrinus

Charadrius spp.

aropodidae

Lobipes lobatus
teganopus tricolor

rolia spp.
Erolia minutilla

Siemﬂ nae
Sterna forsteri

tumenius phacopus

Cotoptronhorus scmipalmatus
Pirundinidae

Cathartes aura
Totals

Time:

1200

70 s°/00 @ 2

Weather:
140 s°/00 3

cold, windy, rainy

130 %700

Common_names

American avotet
black-necked stilt
blue heron

coot

dowitcher

ducks (unidentified)
pintail

greenwing teal
mallard '

gadwall

shoveler

scaup, greater and lesser
bufflehead .

common goldeneye

Barrow's goldeneye

ruddy ‘

snowy egret

grebe (unidentified)
eared grebe

western grebe

gull (unidentified)
herring gull
california gul)
Bonaparte's gull
greater yellowlegs

red-tailed hawk
killdeer |
long-billed curlew
marbled godwit
snowy plover

plover (unidentified)
phalarope (unidentified)
northern pharalope
Wilson's pharalope
sandp1per;(un1dent1f1ed)

least sandpiper
tern (unidentified)
Forster's tern
common tern
Caspian tern

whimbrel

willet

Swallow (unidentified)
turkey vulture

Pond Number
1 2 3

Yotals

—_ ——38
15 .40

500 200




APPENDIX - 1

Total Number of Birds by Pond, South San Francisco Bay

Date: 12-31-1978

Salinity Readings by Pond:

ccientific names

Recurvirostra americana
Himantopus mexicanus
Ardea herodias

Fulica zmericana
Limnodromus Spp.

Anaticae

Anas acuta

A. carolinensis
A. platyrhynchos
E. strepera

Spatula lypeata
atfinis or marila

Bucephala albeola
B. clanrgula
B. JsTandica

Oxyura jamaicensis

%sgsggngxz thula
odicipedidae
odiceps caspicus

Rechmophorus occidentalis

Larus spp.

Tarus argentatus

L. c311¥orn1cus

L. phiTadelphia
Totanus melanoleucus

Buteo jamaicensis
Charadrius vociierus
Numenius americanus
[Imosa fedoa

Charadrius alexandrinus

Charadrius sSpp.
Phalaropodidace

Lobipes lovatus
tg?anogus tricolor
trolia spp.

Erolia minutilla

Sterninae
Sterna forsteri

Fydroprogne caspia
Nuzenius ghaeogus

Catoptrophorus semipalmatus
P{rundinidac

Cathartes sura
Totals

Time:

1500 clear, cold

Weather:

68 5°/00 , 725°%00 3 130 5°/00

- black-necked stilt 1

Pond Number

Common names
—_— 1 2

American avocet 2 . 53
7 14 _71

blue heron

coot

dowitcher

ducks (unidentified)

pintail

greenwing teal

mallard

gadwall

shoveler

scaup, greater and lesser

bufflehead

common goldeneye

Barrow's goldeneye

ruddy

snowy egret

grebe (unidentified)

eared grebe

western grebe

gull (unidentified)

herring gull

california gull

Bonaparte's gull

greater yellowliegs

red-tailed hawk

killdeer
Jong-billed curlew
marbled godwit

snowy plover
plover {unidentified)

phalarope (unidentified)

northern pharalope

Wilson's pharalope

sandpiper (unidentified)

least sandpiper

tern (unidentified)

Forster's tern

common tern

Caspian tern

whimbrel

willet
Swallow (unidentified)

———

1 __3

turkey vulture

78 1,229

2,281




APPENDIX - I

Total Number of Birds by Pond, South San Francisco Bay

Date: 1-13-1979

Salinity Readings by Pond:

Scientific names

Recurvirostra americana
Himantopus mexicanus
Ardea herodias

Fulica americana
Limnodromus spp.

Anatidae
Anas acuta

K. carolinensis

A. platyrhynchos

A. strepera

Spatula clypeata

K. affinis or marila
Bucephala albeola

.B. clangula
B. isTandica
Oxyura jamaicensis

Leucophoyx thula
odicipedidae

Podiceps caspicus

Aechmophorus occidentalis

Larus spp.
Larus argentatus
L. californicus

T. phiTadelphia
Totanus melanoleucus
Buteo jamaicensis
Charadrius vociferus
Numenjus americanus

Timosa fedoa
Charadrius alexandrinus

Charadrius spp.
alaropodidae
Lobipes lobatus

teganopus tricolor
Eroi?a spp.

Erolia minutilla
Sterninae
Sterna forsteri
8. hirundo

Hydroprogne caspia

Numenius phaeopus
Catoptrophorus semipalmatus

Time: 1100

70 $°/00

Weather:
2 65 5%/00

overcast, no wind

3 125 s°/00

rundinidae
Cathartes aura

Totals

Common names

American avocet
black-necked stilt
bjue heron

coot

dowitcher

ducks (unidentified)
pintail

greenwing teal
mallard

gadwall

shoveler

scaup, greater and lesser
bufflehead

common goldeneye

Barrow's goldeneye

ruddy

snowy egret

grebe (unidentified)
eared grebe

western grebe

gull (unidentified)
herring gull
California gull
Bonaparte's qull
greater yellowlegs

red-tailed hawk
killdeer
jong-billed curlew
marbled godwit
snowy plover

plover (unidentified)
phalarope (unidentified)
northern pharalope
Wilson's pharalope
sandpiper (unidentified)

least sandpiper
tern (unidentified)
Forster's tern
common tern
Caspian tern

whimbrel

willet

Swallow (unidentified)
turkey vulture

Pond Number

1 2 3 Jotals

—2

50 1,150 1,200

642 40 1,266 1,948




APPENDIX - I
Total Number of Birds by Pond, South San Francisco Bay
pate: 1-27-1979 Time: 1045 Weather: very windy and cold

Salinity Readings by Pond: 1 72 5°/00 2 65 5°/00 3 120 5°/00
Pond Number
2

Scientific _names Common names 3

1

Recurvirostra americana American avocet
Himantopus mexicanus black-necked stilt
Ardea herodias blue heron

Fulica americana coot 20
Timnodromus spp. dowitcher

Anatidae ducks (unidentified)
Anas acuta pintail '

A. carolinensis greenwing teal

A. platyrhynchos mallard

A. strepera gadwall

Spatula clypeata shoveler
A. affinis or marila scaup, greater and lesser

et

Bucephala albeola bufflehead
B. clangula common goldeneye
B. islandica Barrow's goldeneye

Oxyura jamaicensis ruddy

Leucophoyx thula snowy egret
Podicipedidae ) grebe (unidentified)
Podiceps caspicus eared grebe

echmophorus occidentalis western grebe

Larus spp. gull (unidentified)
Larus argentatus herring gull

L. californicus california gull

T. phiTadelphia Bonaparte's gull
Totanus melanoleucus greater yellowlegs

Buteo jumaicensis red-taiied hawk
Charadrius vociferus killdeer

Numenjus americanus long-billed curlew
Limosa fedoa marbled godwit
Charadrius alexandrinus snowy plover

Charadrius spp. plover (unidentified)
Phalaropodidae phalarope (unidentified)

Lobipes lobatus northern pharalope
tegano

us tricolor Wilson's pharalope
Eroiia spp. sandpiper (unidentified)

PSS

Erolia minutilla least sandpiper

Sterninae tern (unidentified)

Sterna forsteri Forster's tern
rundo common tern

E&droggggne caspia Caspian tern

Numenius phaeopus whimbrel
Fatoptrophorus semipalmatus willet

rundinidae swallow (unidentified)
Cathartes aura turkey vulture

Totals




(‘ Date:

Salinity Readings by Pond: 1 75 s°/00 2

APPENDIX - I

Total Number of Birds by Pond, South San Francisco Bay

2-11-1979

Scientific names

Recurvirostra americana
Himantopus mexicanus
Ardea herodias

Fulica americana
Limnodromus spp.

Anatidae

Anas acuta

A. carolinensis

A. platyrhynchos

A. strepera

Spatula clypeata

KA. affinis or marila
Bucephala albeola

B. clangula

B. TsTandica

Oxyura jamaicensis
Leucophoyx thula
Fod?cgggdidae

Podiceps caspicus
ARechmophorus occidentalis
Larus spp.

Larus argentatus
T. californicus

T. phiTadelphia
Totanus melano)eucus
Buteo jamaicensis
Charadrius vociferus

Numenjus americanus
mosa fedoa

e
Charadrius alexandrinus’

Charadrius spp.
aropodidae

éggiggg Jobatus
ggganogus tricolor
rolia spp.

Erolfa minutilla
rninae
; rna forsteri

)e §
Hydroprogne caspia
Numznius {maeogus

i

Cotoperapiorus scmipalmatus
fAfvendinidoe

Cathartes aura
Totals

Time: _ 1040

70 $°/00

Weather: slightly windy, clear

3 120 s°/00

Common names

American avocet
black-necked stilt
blue heron

coot

dowitcher

ducks (unidentified)
pintail

greenwing teal
mallard

gadwall

shoveler

scaup, greater and lesser

bufflenead
common goldeneye
Barrow's goldeneye

ruddy

snowy egret

grebe (unidentified)
eared grebe

western grebe

gull (unidentified)
herring gull
California gull
Bonaparte's gull
greater yellowlegs

red-tailed hawk
killdeer
long-billed curlew
marbled godwit
snowy plover

plover (unidentified)
phalarope (unidentified)
northern pharalope
Wilson's pharalope
sandpiper (unidentified)

teast sandpiper
tern (unidentified)
Forster's tern
common tern
Caspian tern

whimbrel

willet

Swallow (unidentified)
turkey vulture

Pond Number
1 2 3 Totals

134 134
288 __286

-3




APPENDIX - I
Total Number of Birds by Pond, South San Francisco Bay
Date: 2-25"]979 Time: 1210 Weather: s]ight w1nd, C]OUdy

Salinity Readings by Pond: 1 _65 s°/00 2 775%00 3 120 5°/00

Pond Number

Scientific names Common _names 1 2 3

Recurvirostra americana American avocet
Himantopus mexicanus black-necked stilt
Ardea herodias blue heron

Fulica americana coot

Timnodromus spp. dowitcher

Anatidae ducks (unidentified)
Anas acuta pintail
K. carolinensis greenwing teal

A. platyrhynchos mallard
A, strepera gadwall

Spatula clypeata shoveler

A. atffinis or marila scaup, greater and lesser
Bucephala albeola bufflehead

B. clanqula common goldeneye

B. fsTandica Barrow's goldeneye

Oxyura jamaicensis ruddy

Leucophoyx thula snowy egret

F031c19e§1dae grebe (unidentified)

Podiceps caspicus eared grebe
chmophorus occidentalis western grebe

Larus spp. gull (unidentified)
[arus argentatus herring gull
[. californicus California gull

L. phiTadelphia Bonaparte's gull
Totanus melanoleucus greater yellowlegs
Buteo jamaicensis red-tailed hawk
Charadrius vociferus ¥{11deer

Numenius americanus Jong-billed curlew

[imosa fedoa marbled godwit
Charadrius alexandrinus snowy plover

Charadrius spp. plover (unidentified)
Phataropodidae phalarope (unidentified)

Lobipes lobatus northern pharalope
Steganopus tricolor Wilson's pharalope
!roqia spp. sandpiper (unidentified)

Erolfa minutilla least sandpiper

Sterninae tern (unidentified)

Sterna forsteri Forster's tern
common tern

g. 'il
Hydroprogne caspia Caspian tern

TR T
' s semipalmatus wille
Swallow (unidentified)

nigae
Cathartes aurs turkey vulture
Totals




Date:

3-10-1979

APPENDIX - I
Total Number of Birds by Pond, South S&

Time: 1030

Srancisco Bay

Weather: overcast, windy

Salinity Readings by Pond:

Scientific names

Recurvirostra americana
Himantopus mexicanus
Ardea herodias

Fulica americana
Timnodromus spp.

Anatidae

Anas acuta

K. carolinensis
A. platyrhynchos
B. strepera

Spatula clypeata
K. affinis or marila
Bucephala albeola

B. clangula
B. TsTandica

Oxyura jamaicensis
Leucophoyx thula
Podici eﬁidae
Podiceps caspicus

echmophorus occidentalis

Larus spp.

Larus argentatus

L. californicus

T. phiTadelphia
Fotanus melanoleucus
Buteo jamaicensis
Charadrius vociferus
Numenjus americanus

Limosa fedo

a
Charadrius alexandrinus

Charadrius spp.
Phalaropodidae

Lobipes lobatus
Steganopus tricolor
Eroiia SpPp.

Erolia minutilla
erninae
Sterna

forsteri
T irundo
gy roprogne caspia
Mumzndus phocopus
Cotopire gorus scmipalmatus
Hirundinidoc

Cathartes aura
Totals

1 50 5°/00 2 60S°/00 3 100 5°/00

Common names Pond Number

American avocet
black-necked stilt
blue heron

coot

dowitcher

ducks (unidentified)

pintail

greenwing teal

mallard

gadwall

shoveler

scaup, greater and lesser
bufflehead
common goldeneye

Barrow's goldeneye

ruddy
snowy egret
grebe (unidentified)

eared grebe
western grebe

gull (unidentified)

herring gull

california gull

Bonaparte's gull

greater yellowlegs

red-tailed hawk

ki1ldeer

Jong-billed curlew

marbled godwit

snowy plover

plover (unidentified)
phalarope (unidentified)

northern pharalope

Wilson's pharalope

sandpiper (unidentified)

least sandpiper

tern (unidentified)

Forster's tern

common tern

Caspian tern

whimbrel
willet
swallow (unidentified)

turkey vulture




APPENDIX - I

Total Number of Birds by Pond, South San Francisco Bay

3-25-1979

( Date:

Salinity Readings by Pond:

Scientific names

Recurvirostra americana
Himantopus mexicanus
Krdea herodias

Fulica americana
Limnodromus spp.

Anatidae

Anas acuta

K. carolinensis

A. gTatxrhxnchos

K. strepera

Spatula clypeata

K. affinis or marila
Bucephala albeola

B. clanqula

B. TsTandica

?xxura jamaicensis
[eucophoyx thula
Woaicg eﬁidae
Podiceps caspicus

chmophorus occidentalis
Larus spp. .
argentatus
{fornicus
L. phiTadelphia

ade
Totanus melanoleucus

Buteo jamaicensis
Ch'ira rius vocirerus
Rumenius americanus

Limosa fedo

a
Charadrius alexandrinus

Charadrius spp.
aropodidae
Lobipes lobatus
teganopus tricolor
Ero?ia Spp.
Erolia minutilla

Sterninae
Sterna forsteri

g' 'il
Hydroprogne caspia
. [hroanfus phocopus

Caeoperopaorus scmipalmatus
t{rundinidoc

Time:

1045

1 60 5°/00 2 70 5°/00

Weather:

cool, breezy

3 100 S°/00

Common names

American avocet
black-necked stilt
blue heron

coot

dowitcher

ducks (unidentified)
pintail

greenwing teal
mallard

gadwall

shoveler

scaup, greater and lesser
bufflehead

common goldeneye

Barrow's goldeneye

ruddy

snowy egret

grebe (unidentified)
eared grebe

western grebe

gull (unidentified)
herring gull
California gull
Bonaparte's gull
greater yellowlegs

red-tailed hawk
killdeer
Jong-billed curlew
marbled godwit
snowy plover

plover (unidentified)
phalarope (unidentified)
northern pharalope
Wilson's pharalope
sandpiper (unidentified)

least sandpiper
tern (unidentified)
Forster's tern
common tern
Caspian tern

whimbrel

willet

Swallow (unidentified)
turkey “ulture

1

Pond Number
2

3

Totals

,

280

284

/

250

275

100

100

50




Date: 4-6-1979

Salinity Readings by Pond:

Scientific names

Recurvirostrd americana
Himantopus mexicanus
Ardea herodias

Fulica americana
Limnodromus spp.

Anatidae

Anas acuta

A. carolinensis

A. glatxrhznchos

K. strepera

S~atula clypeata

A "affinis or marila
Bucephala albeola

B. clangula

B. IsTandica

%§yura jamaiﬁe?sis
eucophoyx thula

Foaicg eﬁ?dae
Fod?cegs caspicus

echmophorus occidentalis
Larus spp.

[arus argentatus
?gorn1cus

%, cal
. ;ﬁﬁjaael hia
Totanus melanoleucus
Buteo jamaicensis
Charadrius vociferus
Numenius americanus
T{mosa fedoa

ericants
Charadrius alexandrinus

Charadrius spp.
aropodidae

Lobipes lobatus
%ﬂé tricolor
rolia spp.

Erolia minutilla
Sterninae

vathartes sura
Totals

APPENDIX - I
Total Number of Birds by Pond, South San Francisco Bay .

Time:

1

0930

Weather: cool, slightly overcast

70 $°/00 2

60 s°/00 3 110 S°/00

Common_names

Pond Number

1 2 3 Totals

American avocet

black-necked stilt
biue heron

coot

dowitcher

—Zz o 12

ducks (unidentified)

pintail
greenwing teal
mallard
gadwall

shoveler

scaup, greater and lesser

bufflehead

common goldeneye
Barrow's goldeneye

ruddy

snowy egret

grebe (unidentified)
eared grebe

western grebe

gul1 (unidentified)
herring gull
California gull
Bonaparte's gull

2,000 2,000

164

greater yellowlegs 1

red-tailed hawk
killdeer
long-biiled curlew
marbled godwit
snowy plover

plover

phalarope (unidentified)
northern pharalope
Wilson's pharalope
sandpiper (unidentified)

least sandpiper
tern (unidentified)
Forster's tern
common tern

Caspian tern

(unidentified)

whimbrel

willet

Swallow (unidentified)
turkey vulture

- = X

668 2,112 3202




APPENDIX - I

Total Number of Birds by Pond, South San Francisco Bay

C pate: _4-20-1979

Time: _ 1000

salinity Readings by Fond: 1 _70 5°/00 2

Scientific names

Recurvirostra americana
Himantopus mexicanus
Ardea herodias

Fulica americana
Timnodromus spp.

Anatidae

Anas acuta

R. carolinensis
A. piatxrﬁxnchos
K. strepera

Spatula clypeata
A affinis or marila
Bucephala albeola

B. clangula
B. JsTandica

Oxyura amaicensis
%euco hoyx thula

odicipedidae
Podiceps caspicus

phorus occ dentalis

Weather: warm, sunny, slight wind
90 s°/00 3 120 5°/00

Larus spp.
Larus argentatus
t[. g'a‘_r 13 ¥om1cus

. ;L__aael hia
Totanus melanoleucus
Buteo jamaicensis
Tharadrius vociferus
Numen]

umenius americanus

Timosa fedoa -
aradrius alexandrinus

Charadrius spp.

aropodidae

Lobipes lobatus

Steganopus tricolor
rolia spp.

————atm

Eroldia minutilla

——————

Ry

aura
Totals

Common names Pond Ngmber

Totals

1
American avocet 2
black-necked stiit 2 A 'T
blue heron -

coot

dowitcher
ducks (unidentified)

pintail

greenwing teal

mallard
gadwall

shoveler

scaup, greater and lesser
bufflehead

common goldeneye

Barrow's goldeneye

ruddy
snowy egret

grebe (unidentified)
eared grebe
western grebe

gul (unidentified)
herring gull

california gull
Bonaparte's gull
greater yellowlegs

red-tailed hawk

killdeer

Jong-billed curlew

marbled godwit

snowy plover

plover (unidentified)

phalarope (unidentified)

northern pharalope

Wilson's pharalope

sandpiper (unidentified)
Jeast sandpiper

tern (unfdentified)

Forster's tern

common tern
Caspian tern

whimbrel

willet
Swallow (unidentified)
turkey vulture




APPENDIX - I

Total Number of Birds by Pond, South San Francisco Bay

pate: 5-3-1979

Salinity Readings by Pond:

Scientific names

Recurvirostra americana
Himantopus mexJcanus
Ardea herodias

Fulica americana
Limnodromus SPp.
Anatidae

Anas acuta

K. carolinensis
A. pTatxrhxnchos

K. strepera

Spatula clypeata
K. affinis or marila
Bucephala albeola

B. clangula
{sTandica

icipedidae

: ceps caspicus

Rechmophorus occidentalis
Larus spp.

arus argentatus
L. ca]1¥orn1cus
T. phiTadelphia
Totanus melano]eucus
Buteo jamaicensis

Charadrius vociferus
Numenius americanus

mosa fedoa
Charadrius alexandrinus

Charadrius spp.
PhaTaropodidae

Lobipes lobatus
§§§§anohus tricolor
rolja spp.

Erplia minutilla
Sterninae
Sterna forsteri

caspia
1RIeTBUYS

[hroadus
Enzontroniorus scnipalmatus
Tivundinidac

Totals

Time:

1

» dowitcher

1430 Weather: _windy, ¢ool

3 no reading

no reading 2 no reading

Common_names Pond Ngmber

1 Totals

American avocet

black-necked stilt
blue heron

coot

ducks (unidentified)

pintail

greenwing teal

mallard

gadwall

shoveler

scaup, greater and lesser

bufflehead

common goldeneye

Barrow's goldeneye

ruddy

snowy egret

grebe (unidentified)

eared grebe

western grebe

gull (unidentified)

herring gull

California gull

Bonaparte's gull

greater yellowlegs

red-tailed hawk

killdeer
long-billed curlew

marbled godwit

snowy plover

plover (unidentified)

phalarope (unidentified)
northern pharalope

Wilson's pharalope

sandpiper (unidentified)

Jeast sandpiper
tern (unidentified)

Forster's tern

comwon tern

Caspian tern

whimbrel -

willet

Swallow (unidentified)

turkey vulture




. APPENDIX - I
Total Number of Birds by Pond, South san Francisco Bay
Date: _5-18-1979 Time: _1110 Weather: sunny, warm, slight breeze

ammmmmwmm19w%0 2 120 5°/00 3 140 5°/00
Pond Number
2

Scientific names Common_names 1 3

Recurvirostra americana American avocet 1
Himantopus mexjcanus black-necked stilt :§ T
Ardea herodias blue heron

Fulica americana coot
Timnodromus Spp. dowitcher

Anatidae ducks (unidentified)
Anas acuta pintail
K. carolinensis greenwing teal

A. glatzrhznchos mallard
A. strepera gadwall

Spatula clypeata shoveler
KA. affinis or marila scaup, greater and lesser
Bucephala albeola bufflehead

B. clangula common goldereye
B. TsTandica Barrow's goldeneye

Oxyura jamaicensis ruddy
eucophoyx thula snowy egret
Foaicg e%?dae grebe (unidentified)
Podiceps caspicus eared grebe
Aechmo

phorus occidentalis western grebe
Larus spp. gull (unidentified)
Larus argentatus herring gull
L. cal?gornﬁcus California gull
L. phiTadeTphia Bonaparte's gull
Totanus melanoleucus greater yellowlegs

Buteo jamaicensis red-tailed hawk
Charadrius vociferus killdeer

Numenius americanus Tong-billed curlew
Limosa fedoa marbled godwit
Charadrius alexandrinus snowy plover

Charadrius spp. plover (unidentified)
Phalaropodidae phalarope (unidentified)

Lobipes lobatus northern pharalope
giiéanopus tricolor Nilson's pharalope
rolia spp. sandpiper (unidentified)

Erolia minutilla Jeast sandpiper
Sterninae tern (unidentified)

S forsteri Forster's tern
common tern
caspia Caspian tern

[rzonius Q@pcqpus 1oel :gg?brel
COLoperophorus scmipa matus et

iWruadinddac Swallow (unidentified)
gathartes aura turkey vulture

Totals




APPENDIX - 1

: Total Number of Birds by Pond, South San Francisco Bay

@ ovate: _6-1-1979 Time: 1130 Weather: sunny, warm, no wind
salinity Readings by Pond: 1 100 5°/00 2 120 s°/00 3 _140 s°/00

Scientific names Common _names

Recurvirostra americana American avocet
Himantopus mexicanus black-necked stilt
Ardea herodias blue heron

Fulica americana coot

Limnodromus spp. dowitcher

Anatidae ducks (unidentified)
Anas acuta pintail

A. carolinensis greenwing teal

A. glatxrhznchos mallard

K. strepera gadwall

Spatula clypeata shoveler
K. affinis or marila scaup, greater and lesser
Ehcegha!a albeola bufflehead
B. clangula common goldeneye
B. JsTandica Barrow's goldeneye
Oxyura jamaicensis ruddy

eucophoyx thula snowy egret
Podicipedidae grebe (unidentified)
Podiceps caspicus eared grebe

hmophorus occidentalis western grebe

Larus Spp. gull (unidentified)

Tarus argentatus herring gull

L. ca11¥orn1cus california gull

1. phiTadelphia Bonaparte's gull
Totanus melanoleucus greater yellowlegs

Buteo jamaicensis red-tailed hawk
Charadrius vociferus killdeer
Humenjus americanus Jong-billed curlew

T{mosa fedoa marbled godwit
Charadrius alexandrinus snowy plover

Charadrius spp. plover (unidentified)
Phalaropodidae phalarope (unidentified)
Lobipes lobatus northern pharalope

t

aropus tricolor Wilson's pharalope
Eroila Spp. sandpiper (unidentified)

Erolia minutilla : 1east sandpiper
Sterninae tern (unidentified)

S forsteri Forster's tern
. ado common tern
caspia Caspian tern

[hzoadus phaconus whimbrel
COEANLTOnIDIUS oemipglmatus  willet

Tlivundinidac Swallow {unidentified)
Cathertes pyre turkey vulture

Totals




